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-K:Ba (T iiiMi2Mg y Taz) vO, (/;/:U M(±Sn, Zr, Hf^ibiifi' 
tl&'J?* <£i>—m.&±., xl+x2 + y + z = l, 0. 04^xl+x2^0. 80, 
0<xl^0. 80, 0^x2^0. 40, 1. 6 0^z/yS2. 40, 1. 00 

2 ] 

~H:Ba (H f xiMx2Mg y T a 2 ) vO, (fc«U MliSn, Zr*t)ItfW^ 
«&±, xl+x2 + y + z = l, 0. 04^xl+x2^0. 40, 0<x 
1^0. 40, 0^x2< 0. 4 0, 1. 6 0^z/y^2. 40, 1. OO^v^l 

im?m 3 1 

#cStf s 6 3 3 nm^iirfi^ M#J1*0. 4 mm£*J»t& iKiRjSW^2 0%& 

4 ] 

5 ] 

^ 5 v?xj&fcit*Mmiikm&9 otem%&>±<D%im%*-emj&L, m*m4 wattes 

jfctfc-fe 9 ^ ? * * % 7?7^ <*>«3t#8co 
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[0 0 0 1 ] 

wtmmm 

[0 0 0 2] 

fe*v»t±-*yK»jf-t>A (LiNb03).fW a B B ^c,fitv^ o 
[0 0 0 3] 

, V>X^o^«Rf„t*fflv»(btLTv^o ifc; L i N b 03<0W H lil^^#fet 
[0 0 0 4] 

?immm*m<. *w 3 ^^iitjp&i:* xm^^x <m 

[0 0 0 5] 

ai«f«:4Cf, *»o«tLfc3fc4fe«ptt« r #*#j|4o-' POi: LT, Ba (Mg, Ta) O 

1 ] ftffiW- 5 - 1 2 7 0 7 8 ^fll H 1 ) 

[#irai£2] #§{§¥7-2 4 4 8 6 5^&m (MM 6. K««-0 0 2 4) 
[#^2:8*3] WO 02/4998 4 Al-^lfc (^1, £H) 

[0 0 0 6] 

tZZX-, iZffiTszZtiX^ZB a (Mg, Ta) 0 3 ^ljfctt-fe7 5 7^A 

K*3V>T, JSlff^Ty^^O^#tt(i4ffi7C^T"$)^ S nfc-fctrz rt'Mg, Ta 

^fcS-SrfcCfctfTOLvv, L/c^ot, Ba (Mg, Ta) OsOMg T 
a*Sn4JJ:rfZr-C«»L7tBa I (S n, Zr) , Mg, Ta} OaJfatofctt-fe? 3 

[0 0 0 7] 

WiiU^tt*OBa 1 (Sn, Zr) , Mg, Tat 0 3 ^1»7^^^(7) 
[0 0 0 8] 

[0 0 0 9] 
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[0 0 10] 

<b 13 {* , £ <D^U& £ fli V» * £ j& * 0 

[0 0 11] 

*tt»10»fltt, HWlBa (T ix I Mx 2 Mg y Taz) vO, (fc*«U 
MliSn, Zr, H f frfegtftiS^fc < t -«&±, xl+x2+y+z=l 0 
04^xl + x2s£0. 80, 0<xU0. 80, 0^x2^ 0. 4 0, 1. 6 0 £ z 

^Ifi- 4 0, 0 0Svg i- 05, wtttt*©«k) *9t*tL*mm*3i&frb-t 

[0012] 

*ftl2^|li, -t^:Ba (Hf x iMx2Mg y Ta 2 ) v O, (fc£U MliSn, 
Z rrt»e>jH(ttl.*^fc< t fc-«JSLh, xl+x2 + y + z=l, 0. 0 4 2£ x 1 + x 2 
SO. 40, 0<xU0. 40, 0^x2<0. 40, 1. 6Wz/y^2 40 
1. OOSvSl. 0 5, wtitt*Offe) ^$tL^«^^^-t1-^«1±-b75 V 

[0.0 13] 

[0 0 14] 
[0 0 15] 

[0 0 16] 

[0 0 18] 
[0 0 19] 
[0 0 2 0] 

[#&9§£^ifc1- Sfca&eos&o^ge] ~ " 

[0 0 2 1 ] 

*»W©a*tt*^5 5r^^oaMc«Ufc*liBa (Mg, Ta) 0 3 -?fc*<> B a (M 
g, Ta; Oafi^c*, ^ H a H mo^ H B H*5t^^-r^,1t^n^^^ h-e*i9. Bali 
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«i^Dyx*^fHi, f©Bt-fh#Sn, Zr, Ti, H f m<D 4 <ffi07ci?T-®& 
.10 0 2 2] 

WIl^Ki, -^:Ba (T ixiMxaMgyTaz) v 0, (fcfc'U MliSn, 
Zir, H f *e>atar*L4i>4< tt>-mX±., xl+x2 + y+z = l, 0. 0 4^x1 
+ x2^0. 80, 0<xU0. 80, 0^x2^0. 4 0, 1. 6 0^z/y^2. 
4 0, 1. OO^vSl. 05, wlitttOt) T-i?ia«^iMitS 0 T i i: 
4fcSfM<7>g&fi£-ftx l + x 2KttftaS&fEH7&«jb!K xl + x2#0. 0 4 5fciRt? 
fc«ih&*:£:frJi*fc£ft$*4£fcjWB*r, 2 0 ft *) , giL< 

ftv^ 0 Sfc^x l + x 2t5*0. 8 0 «:iiit E&S&gW 2 0%*St=5r «K giL< 
ftv^ 0 #0tc*T?*4T i *> 4fiB^>fiSl7C^O— «-C*S3ft«, S n, Zr, H f fcJttfcl" 

[0 0 2 3] 

*#» 2 0»W0a*tt-t5 5 y ^ Xli, Ba (H f x iMx 2 MgyT a 2 

) vO, (fc«U MliSn, Z r^ib^fftLS^ft< tt-lJ^±, xl+x2+y+z 
= 1, 0. 04^xl+x2*S0. 40, 0<xl^0. 40, 0 x 2 < 0 . 40, 1 
. 60^z/y^2. 40, 1. OO^v^l. 05, wtiffit^lfc) "CSS *U>il&j£* 

±^tt*o h f 1 4m%mM(Dwmm;&ftx 1 + x 275*0. 0 A&m-vum&itt 

x 1 +x 2#0. 4 0 Srjgx.T^am^3i^3&*2 0 >) N MS L< &v> 0 

[0 0 2 4] 

*f ! l i *10|&W*5J:y f *2 0|&WK^v>T, itftte-fev^ v?X<Dm$rmt, Sn, Z 
r, Ti, H f ^<0 4m<07tm<OW:mzX *)mm j £Z>Z-ttfvStt'Q$>Z> 0 SnteZith 
oiawap*/>$ <-$-*3b*d«* <9> Zr, Ti, H f tij£KJi#r!?<£;*:§ < -f 
h 0 #T-& T i tt®*f^S:|nI±$**S»*^§ v> 0 £©JB#r45©gE'ffc*<*>iJft*Mi 
t±4ffll7C*0«**Ki««JfcW-r*i tWoti 19, <^ft$-££/ci&Kte-e-<D 
J: SfeKSn, Zr, Ti, H f £«^£Jfc^T-z&£-LTfigH-;& 

©$IWtt^^t7^|c^ 4iOft7cSSn ) Zr, Ti, H f ^Sgli^ii^ 
■fClfC^i <M?^^it^il» 0 S ntt7-^»^l <-r^^^:7ii s ^i9, Zr 
, T i , H f imK'hZ < tiftf^io 
[0 0 2 5] 

*ft»lMo«*ttt9?^^Ba (T ixiMx 2 Mg,Ta 2 ) v O, (fc**U M 
tiSn, Zr, H f frhmtftih&% < t — «J£Lt) 0»£"C»d\ xl+x2^)±ili 
0. 8 0 X*&h 0 ^(7)i: §jB*f^OSE<k(8»i 2 . 0 8 0-2. 2 9 3, 7 7^0^11 
14 1 8. 6-2 9. 
[0 0 2 6] 

— S^Ba I (Sr, Zr) , Mg, Taf OaMMty^ ^XtDM, 

xo±i5i{io. 4 ot^So cot ^m^m^mtmn, 2. 071-2. 082, 

"<£fc«)K<fkHtt 2 9 . 5 - 3 0. 7 & 0 
[0 0 2 7] 

[0 0 2 8] 

-«>«*4«:iiiP$*4ii:*^rilHftofcaftt±5g^-Ctt>a:v^ Zr, Sn, Hf 

4+ = 0. 0 7 2 nm, Sn 4+ =0. 0 6 9 nm, Ti 4+ = 0. 061nm, Hf 4+ =0. 
0 7 1 nm) o 
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[0 0 2 9] 
[0 0 3 0] 

252 B i 1 (Sn '_ Zr > . Mg, Ta| 0s*»#tt-te5 5 «m?fc 

2*12 **** + ***4*«>«*S*fcHf moMWOfi 
TO******, fl»oa*ttt5^^iifcttLT5 0-l 0 0 amiXfitftfl 

[0 0 3 1] 

«ISt>mt*W»tLt, Si 0 2 . Fe 2 0 3 , B2O3, CaO, Y2O3. Zr 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

[0 0 3 5] 

lil*;JEEJSLT-et#te*v>o 
[0 0 3 6] 

RM-An ti-Ref lectio njft) *3Bjft"*-*Ltf S lb Kitj&Stii^SriSae)* £ t 

A t ^» fcfc*-wnMWKMsa*7 5. 1 ^ojs*f!p*»2. 0 7 7<o*<& f 

r e s n e 1 OfeJUU •? a««ffl^£©SSfeft^:ffili 7 7. 0%fcfr4 o ^tl, « 
[0 0 3 7] 

if; 5} of2;£i :&M,Q,v> ' Xl °^ wiav>xi 1, Miiiti 2. *ioh* 

[0 0 3 8] 
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[0 0 3 9] 
[0 0 4 0] 

9 Os^RItf-J: ty^HTft tf>-C&ft 0 
[0 0 4 1 ] 

SIJS*?^ 2 ^ ltetLTV ^° -W*U>X2«i. |»tt#l^^£ 

I U U 4 ^ J 

[0 0 4 3] 

l^2£1?0 1 J 

[0 0 4 4] 

ufSi^^^ BaC ° 3 ^ M * C0 ^ T ^0 5 , SnOn Zr0 2 , T i 0 2 . 
HfOitHfU. tfCHWBa (MxMg y Ta 2 ) vOw (M(4T i Sn Zr 

£2*£? "Z 1 ^ ****** U ^-;v5^i6Wi^u a to**** 

[0 0 4 5] 

^JW^f^W^-iHC^^ui:^ 1 6«m«ft#L 

^ftLTA*f* & ©-C*#ttf , *»>t-f ^-tUffi^^t § ft 0 
[0 0 4 6] 

19 6 MP a ^EJ-CifEt ft £. |c * 15 % 3 0 mm, W £ 2 m ^R«IM| 
[0 0 4 7] 
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[0 0 4 8] 
[0 0 4 9] 

uv - 2 o o s) zm^tzo ^mmm^^if^^^^t 2 o%&±x$>&z t a>*&* 

Lv> 0 Sfc, mmmofflfclZit^ Metrico nttS7' , jXA*'/7- (MODEL 2 
0 10) *JBv*fc„ $<bK, yjXA*y7-CT4 0 5 nm, 5 3 2 nm, 8 3 0 n m 

[0 0 5 0] 

5£i:n=a/A 4 +b/A 2 + c (nliJSiJr^ A t±&g, a, b, c lijgSfc) 
^H7";^(n) tiHi:«3tI (Ft; 4 8 6. 1 3 nm. d^;5 
87. 5 6 nm, C»; 6 5 6. 27nm) X<OM W£;£#>> T y : ^ 2 

[0 0 5 1 ] 

&2 I va= (na— 1) / (nF— nc) 
(n d , n F , ncli-ttL-PftdSU Fift, Ciftfcfcttfc/BflT*) 

[0 0 5 2] 
[0 0 5 3] 
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633nm 


633nm 


V d 


* 1 


Tt • n o**n 

11* u.uou 


A ftort 
U.U JU 


0.329 


0.641 


1.95 


1.025 


3.3 


2.081 


29.6 


2 


Ti; 0.040 


0.040 


0 7.9R 


U.O oO 


1 AC 

1 .95 


1 .025 


20.2 


2.084 


29.4 
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Ti * 0 080 


0 OftO 
u.uou 


O 1 1 9 
u.o 1 z 


n fiftti 

U.OUo 


4 AC 

1 .95 


1.025 


32.8 


2.095 


28.3 
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Ti ; 0.1 61 


0 161 

U. 1 O 1 


0 9ft4 


n crc 
u.ooo 


1 .95 


1.025 


61.9 


2.117 


26.4 


5 


Ti • 0 OA. 1 ) 


n 949 
U.Z4Z 


u.zo / 


ft cn * 
U.oO 1 


1 .95 


1.025 


65.0 


2.140 


24.6 


6 


Ti ; 0.322 


0 199 


O oon 
u.zoU 


ft 4 4 O 

U.44o 


1 .95 


1.025 


61.2 


2.162 


23.0 


7 


Ti ; 0.400 


n 4nn 


O oni 
u.zu j 


ft OOI 

O.o97 


1.95 


1.025 


57.6 


2.183 


21.2 


8 


Ti • 0 500 

U. sJSJU 


0 ROO 
U.OUU 


n i ao 
u. i oy 


U.ool 


1.95 


1.005 


48.8 


2.211 


20.5 


g 


Ti • 0 600 
1 1 , u.uuu 


n Ann 

U.OUU 


n i oft 
U. 1 oo 


ft O O Jl 

0,264 


1.95 


1.005 


42.5 


2.238 


19.3 


10 


Ti • 0 700 


n 7nn 

u. / UU 


n i no 
U. 1 uz 


ft 4 O O 

0.1 98 


1 .95 


1.005 


36.0 


2.266 


18.8 


1 1 


TI • 0 ftOO 


n onn 
U.oUU 


n fte o 
U.Uoo 


0.1 32 


1.95 


1.005 


22.2 


2.293 


18.6 


* 1 2 


Ti • O ft Rn 


n QRA 
U.oOU 


ft nc 1 
0.051 


0.099 


1.95 


1.005 


10.5 


2.307 


18.2 


* 13 


Hf • 0 010 
riT , u.uou 


n nin 

U.UoU 


n ooa 
0.329 


0.641 


1.95 


1.025 


13.0 


2.075 


30.2 


1 4 


Hf • 0 040 


n n4n 

U.U4U 


n ooc 
U.oZo 


0.635 


1.95 


1.025 


30.9 


2.075 


30.2 


1 5 


Hf * 0 OftO 


n nftn 

U.UOU 


A Ql A 

U.o 1 Z 


ft a/so 

0.608 


1.95 


1.025 


52.0 


2.076 


30.2 


1 6 


Hf -0161 
ni i v. i o i 


n 1 ft 1 

U. 1 O 1 


ft. OOjI 

U.Zo4 


0.555 


1.95 


1.025 


75.1 


2.077 


30.1 


1 7 


Hf '0 949 


U.Z4Z 


ft O CT 

U.Z57 


0.501 


1.95 


1.025 


74.9 


2.077 


30.0 | 


1 8 


nr t u.O££ 


n loo 
U.oZZ 


ft 11 A 

0.230 


0.448 


1.95 


1.025 


72.3 


2.078 


29.9 


1 9 


Hf ■ 0 400 


n 4nn 

U.4UU 


ft ono 
O.Z03 


0.397 


1.95 


1.025 


40.9 


2.079 


29.9 


* 20 


Hf -O 4R0 


n icn 


ft 1 oo 
0.1 OO 


0.364 


1.95 


1.025 


19.8 


2.079 


29.8 


21 


Ti-0191 c n .n hi 


n 949 
U.Z4Z 


ft OCT 

0.Z57 


0.501 


1.95 


1.025 


67.3 


2.104 


27.5 


22 


Ti • 0 191 7k- 0 191 


n 949 

U.Z4Z 


ft OC1 

u.zo / 


0.501 


1.95 


1.025 


70.1 


2.112 


26.8 


23 


Ti • 0 191 Hf - O 1 91 


n 949 

U.Z4Z 


ft 9 ei 
0.Z57 


0.501 


1.95 


1.025 


70.1 


2.108 


27.2 


24 


Hf • 0 191 Sn «0191 

III |U. 1 & | t Ol 1 , U. I £ I 


n 949 


ft OKI 
U.ZO / 


ft c r\ i 
U.DOl 


1.95 


1.025 


| 76.5 


2.074 


30.3 


25 


Hf;0.121. Zr;0.121 


0.242 


0.257 


0.501 


1.95 


1.025 


75.3 


2.082 


29.6 


26 


Ti*o n9n 7^>n (ton 


0.040 


0.325 


0.635 


1.95 


1.025 


22.0 


2.080 


29.8 


27 


Ti; 0.200, Zr; 0.200 


0.400 


0.203 


0.397 


1.95 


1.025 


62.3 


2.138 


24.8 


Zo 


Ti; 0.300, Zr; 0.300 


0.600 


0.136 


0.264 


1.95 


1.005 


45.8 


2.170 


22.4 


zy 


1 1 ; 0.400, Zr ; 0.400 


0.800 


0.068 


0.132 


1.95 


1.005 


25.7 


2.202 


20.7 


on 
oU 


Hf; 0.020, Sn; 0.020 


0.040 


0.325 


0.635 


1.95 


1.025 


25.8 


2.075 


30.3 


O 1 


Hf; 0.200, Sn; 0.200 


0.400 


0.203 


0.397 


1.95 


1.025 


42.9 


2.073 


30.4 


32 


Sn; 0.081, Zr; 0.081 

nr: .a noi 
1 1 ; O.Oo 1 


0.243 


0.257 


0.500 


1.95 


1.025 


71.5 


2.099 


9ft 0 


33 


on .u.uou, Zr;U.UoO, 

t; • n ftftn Uf .n rtfin 
1 1 , u.uou, ni , u.uou 


0.240 


0.258 


0.502 


1.95 


1.025 


70.2 


2.094 


28.5 


♦ 34 


Ti • 0 949 


U.Z4Z 


ft OAT 

U.Z97 


r\ A o < 

0.461 


1 .55 


1.025 




— 


— I 


35 


Ti • 0 949 


0.242 


f\ ft AO 

0.292 


0.466 


1.60 


1.025 


32.2 


2.119 


26.3 


36 


Ti • 0 949 


n 949 

U.Z4Z 


ft oco 
O.ZOO 


0.492 


1.85 


1.025 


58.9 


2.134 


25.1 


37 


Ti • 0 949 

f. II, U.C"*t 


n 949 
U.Z4Z 


A Air 

U.Z40 


ft c * o 

0.51 3 


2.10 


1.025 


61.0 


2.149 


23.9 


38 


Ti • 0 949 

II, Vr.£H£ 


n 9/i 9 
U.Z4Z 


ft ooo 
O.Z33 


0.525 


2.25 


1.025 


49.2 


2.158 


23.3 


39 


Ti; 0.242 


0.242 


0.223 


0.535 


2.40 


1.025 


27.7 


2.167 


i 99 6 


* 40 


Ti; 0.242 


0.242 


0.220 


0.538 


2.45 


1.025 








* 41 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


0.990 


18.8 


2.145 


24.2 


42 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.000 


58.0 


2.144 


24.3 


43 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.010 


63.1 


2.142 


24.4 


44 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.035 


52.3 


2.138 


24.7 


45 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.050 


44.1 


2.136 


24.9 


* 46 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.055 


15.0 


2.136 


24.9 
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M(D7ZmU 


X 


y 


z 


z/y 


V 






TM^E— K 




Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.025 


2.140 


2.140 


16 


Hf;0.161 


0.161 


0.284 


0.555 


1.95 


1.025 


2.077 


2.077 



[0 0 5 6] 

[0 0 5 7] 
[^3] 







X 


y 


z 


z/y 


V 


■«£ 




7?Vft 


633nm 


B33nm 


| yd 




Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.025 


65.0 


2.140 


24.6 




Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.025 


66.2 


2.140 


24.6 



[0 0 5 8] 

|WIC<^5^^LT > 5 5 0 XI Kg? Z.X ZftU U £*§IS3$. 

-^^^ ^I§^«$r^-r^^14-t9 5 y ?XXl±, mj&i&mZ^z.Xi'pmLX 

[0 0 5 9] 
[^4] 







X 


y 


z 


z/y 


V 


mm®. 




7?^m 


633nm 


633nm 


V6 ! 


1625°C 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.025 


65.0 


2.140 


24.6 


1550°C 


Ti; 0.242 


0.242 


0.257 


0.501 


1.95 


1.025 


65.8 


2.140 


24.6 
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[0 0 6 1] 
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